ABSTRACT: The structure of amorphous region in silk fibroin film has been investigated with three kinds of water sorption techniques as follows; successive differential sorption (DS), integral sorption into dried sample (IS1) and vapor pre-sorbed one (IS2). Sample films were obtained by solvent casting from silk fibroin solution; cupri-ethylenediamine solution was used as solvent. IR spectrum and X-ray diffraction pattern of the sample were assigned to silk I type crystal and random coil structures. Sorptions were measured by a weighing method using a helical quarts spring. Obtained findings are as follows: (i) in the whole pressure regions of DS, two-stage type curves were observed, moreover (ii) the change in type in the first-stage portion was similar to that observed for the sorptions of common synthetic polymers in glassy state, (iii) IS1 was also of two-stage type and the contribution of second-stage portion to the total uptake was constant (about 20%), (iv) IS2 depended on the initial concentrations C,. When C, was in a concentration range where the first-stage of DS was of Fickian type, anomalous sorption behavior was observed, whereas when C; was in a concentration range where the first-stage of DS was sigmoidal or of two-stage type, the sorption behavior was similar to that of IS1. These results show that the amorphous region in the silk fibroin film consists of two different structures, loosely aggregated and tightly aggregated ones. The loosely aggregated structure displays the sorption behavior like that of synthetic polymers in glassy state that was observed in the first-stage portion of sorptions. The tightly aggregated structure corresponds to the second-stage portion in sorption, which was strongly affected by the morphology of the loosely aggregated structure, glassy or rubbery.
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